As an extension of the intuitionistic fuzzy set, intuitionistic trapezoidal fuzzy set is an invaluable mathematical theory to express uncertain phenomenon in our real word. In this article, the aggregation methods of the intuitionistic trapezoidal fuzzy information are chief researched. Firstly, the generalized aggregation operator is introduced for aggregating intuitionistic trapezoidal fuzzy information, such as the Generalized Intuitionistic Trapezoidal Fuzzy Weighted Averaging operator (GITFWA). Then, various properties of the proposed aggregation operator are established. Finally, I investigate the evaluation of the teaching quality based on the proposed operator under intuitionistic trapezoidal fuzzy environment.
Introduction
Intuitionistic fuzzy set was introduced by Atanassov (1986), since their appearance, it attracted much attention from researchers. Intuitionistic trapezoidal fuzzy set (Wang and Zhang, 2009) , as a generalization form of intuitionistic fuzzy set. Since their membership function and nonmembership function are expressed by trapezoidal fuzzy numbers, intuitionistic trapezoidal fuzzy set is more powerful in expressing the uncertainty than intuitionistic fuzzy set. Many scholars have been focus on the intuitionistic trapezoidal fuzzy set theory in recent years.
Ye (2012a) studied the similarity measures for trapezoidal intuitionistic fuzzy numbers and applied it to group decision making problems. extended the trapezoidal intuitionistic fuzzy set theory to interval-intuitionistic trapezoidal fuzzy, and investigate the corresponding group decision making. Ye (2012b) focus on the distances-based similarity measures for intuitionistic trapezoidal fuzzy numbers. Ye (2011) proposed the concept of expected value method for intuitionistic trapezoidal fuzzy and applied it to multi-criteria decision-making problems. VIKOR is a useful multi-criteria decision making problem, Du and Liu (2011) extended the VIKOR to intuitionistic trapezoidal fuzzy environment. extended the GRA model to trapezoidal fuzzy environment and investigate the selection of ERP systems. Wang and Zhang (2009) proposed weighted average operator and weighted geometric average operator on intuitionistic trapezoidal fuzzy numbers. In this paper, I propose some generalized form of the aggregation operators.
To do this, the remainder of this paper is organized as follows; Section 2 introduces some basic concept related to our research. Section 3 proposes the Generalized intuitionistic Trapezoidal Fuzzy Weighted Average (GTFWA) operator to aggregate the intuitionistic trapezoidal fuzzy numbers. In Section 4, I develop a method for multi-criteria group decision making based on the proposed operator and applied it to the evaluation of teaching quality. End with some concluding remarks in Section 5.
Some Basic Concepts
Wang and Zhang (2009) defined the concept of intuitionistic trapezoidal fuzzy numbers and their operational laws. In order to facilitate research, I introduce the related definition and operational laws. where µα(x) and vα(x) are their membership function and non-membership function respectively, and were defined as follows.
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are continuous monotone increasing functions, and f 
be two intuitionistic trapezoidal fuzzy numbers; the following operations are valid.α
In order to compare any two intuitionistic trapezoidal fuzzy numbers, the score function and accuracy function are defined by Wang and Zhang (2009) . 
; µα 2 , vα 2 ) be two intuitionistic trapezoidal fuzzy numbers; then
Generalized Intuitionistic Trapezoidal Fuzzy Aggregation Operators
Base on the operations of the intuitionistic trapezoidal fuzzy numbers, I give the Generalized intuitionistic Trapezoidal Fuzzy Weighted Averaging (GITFWA) operator as follows.
.., n) be a collection of intuitionistic trapezoidal fuzzy numbers, and let GITFWA:
then the function GITFWA is called a intuitionistic trapezoidal fuzzy aggregation operator, where
T is a weight vector associated with the GITFWA operator, with
.., n, and
Comparing the GITFWA and the aggregation operator (ITFWA) defined by Wang and Zhang (2009) shows that the ITFWA is one of the special case of the GITFWA. In other words, when λ = 1, then the GITFWA operator reduces to the ITFWA operator defined by Wang and Zhang (2009).
By Definitions 2 and 4, I can get the following research conclusion by using mathematical induction on n.
T is the weight vector of α j (j = 1, 2, ..., n) with w j ∈ [0, 1] and ∑ n j=1 w j = 1. Then their aggregated value by using GTFWA operator is also a intuitionistic trapezoidal fuzzy number and
Proof: I prove the Theorem 1 by using mathematical induction on n:
Then
If (3) holds for n = k, that is
then, when n = k + 1, by the operational laws in Definition 2, I have
i.e. Eq. (3) holds for n = k + 1. Thus, Eq. (3) holds for all n. Then, the Theorem 1 is valid. 
.., n) be a collection of intuitionistic trapezoidal fuzzy numbers. λ > 0, and w = (w 1 , w 2 , ..., w n ) T be the weight vector related to the GTFWA operator, with w j ≥ 0, j = 1, 2, ..., n, n ∑ j=1 w j = 1, and let
(j = 1, 2, ..., n) be two collection of intuitionistic trapezoidal fuzzy numbers, and w = (w 1 , w 2 , ..., w n ) T be the weight vector related to the GTFWA operator, where w j ≥ 0, j = 1, 2, ..., n,
Decision Making Using Intuitionistic Trapezoidal Fuzzy Numbers
In this Section, I will apply the intuitionistic trapezoidal fuzzy aggregation operators to multicriteria decision making problem. I illustrate the effectiveness of the aggregation operators by the example of evaluation of the teaching quality. Suppose there is a multi-criteria decision making problem under intuitionistic trapezoidal fuzzy environment. Let Y = {X 1 , X 2 , ..., X m } be the set of alternatives, C = {C 1 , C 2 , ..., C n } the set of criteria. The decision makers evaluate the objects (the criterion C j for the alternative X i ) and expressed by intuitionistic trapezoidal fuzzy numbers α ij . Based on the trapezoidal fuzzy aggregation operators, I give the following decision making method.
Step 1. Aggregate the intuitionistic trapezoidal fuzzy numbers α ij for each alternative X i by the GTFWAoperator.
;
Step 2. According to the score function and accuracy function of the intuitionistic trapezoidal fuzzy numbers, a ranking result can obtained.
Example 2.
In recent years, as the enrollment expansion in colleges and universities, the educators, parents and students have paid more and more attentions on the problems of education quality. Meanwhile, the Colleges and universities are working hard to strengthen the sense of teaching quality, strengthen the monitoring and protection of the quality of teaching. Nowadays, almost all the Colleges and universities have launched the evaluation of the teaching quality. Therefore, it is very important to study and analysis the teaching quality evaluation and to establish the quality evaluation system based on the rules of teaching; also it is an effective way to ensure the education quality.
At present, Management Science and Engineering Institute of Zhejiang University of Finance and economics will introduce a new course named E-government. This course comprehensively focus on how to use of computer, networking and communications, and other means of modern information technology, the restructuring of government organizational structure and workflow optimization beyond the limitations of time, space and departmental separation, built a streamlined, efficient, honest, fair operation of the government.
There have 5 teachers (X i (i = 1, 2, 3, 4, 5)) can be teacher of E-government and they will be evaluated by experts panel of the Management Science and Engineering Institute mainly from the following three aspects, their teaching attitude (C 1 ), ability (C 2 ) and content (C 3 ). The teachers who have good teaching attitude could tend to generate a multiplier effect while teaching ability will be evaluated by their professional knowledge and social practice. The last factor is the teachers' teaching content, to check whether the content is closely around teaching Guidance. The weight vector of the three criteria is supposed as (0.34, 0.42, 0.24)
T . The experts evaluate the 5 teachers and showed their evaluation results and were shown in Table 1 . When the parameter λ takes different values, the aggregated intuitionistic trapezoidal fuzzy numbers can get which was shown in Table 2 . The corresponding score values and the ranking of alternatives was shown in Table 3 . 
Concluding Remarks
In this paper, I have investigated the intuitionistic trapezoidal fuzzy information aggregation problems and proposed the Generalized Intuitionistic Trapezoidal Fuzzy Weighted Averaging operator (GTFWA). Some desirable properties of the GTFWA have also been studied in our paper. Furthermore, I applied the GTFWA operator to multi-criteria decision making problem, a real problem about the evaluation of teaching quality in Management Science and Engineering Institute of Zhejiang University of Finance and economics is provided. It is worth observed that the methods of this paper can be used to supply chain management, personnel evaluation and so on.
